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l;inite  clcmcnt  I) I()(l(:li  I)jI l~:Is p r o v e n  lIsc.ful  for a c c u r a t e l y

simulating s c a t t e r e d  OJ ) al.ll; ll(’(1 clc(.lrolll:lg,l)c.tic fields from
complex three-(li~~}c>])sio[l:: I {)l)j~c[s wliosc. gcon)ctry  v a r i e s  on
t h e  s c a l e  of a fraclio]”l of ali clcctrica] wavelength. A n
u n s t r u c t u r e d  f i n i t e  c.lt”IIIcIIl  tli(l(il’1 of lcalistic ol),jccls leads [0 a
large, sparse, Systcm of (’(] llallons ll)at needs 10 be so lved
efficiently with rcf,ald to IIl:l(llif)c ]))c]nory and c.xc.cution  lime.

]Ioth factori~ation  an(i I [cl at il’(: so]vcrs can be llscd to  produce
solutio J}s to t h e s e  Systellls 1[)1 ctluat ions. ];ac[o] i7ation leads to
hig,h m e m o r y  rcqui]c]))c]lts th:Il limit the electrical problem
si7,c of tll]”cc-(iiJllc]lsioll:il :)1).jctls t h a t  can k mociclcd. A n
iterative s o l v e r  c a n  I)c us(.(i [() c. fficicl)tly Solve the system
without excessive IIICIIIOr\I Lls(’ and in a minima] amount of
time if the convergence ] at{. is (ont]ollc(].

‘l’his paper will dislu:.s a I)unlt)c] of topics related to the
parallel creation and soll)[i{)]l 01 mat r ices  ]csulting from large
unstructured problc]]]s, il) tiIc co])tcxt  of an clc.et].()]llag])ctic
finite clcmcnt  code ri]i]nillf ()]) the (Jay ‘1’31) located at the Jet
Propulsion l.aboratoly. ‘)’1]( Ii)l,  c o d e ,  nalnc(i I’IIOIHIUS, h a s
been used to obtain sol~][i(lns ior sys[cms w i t h  ]Icar]y thrcc -
quarlcrs  of a million ullkn(lv,t]s

One of these tol)ics is I1)c.’.I] vs. matrix partitioning. ‘1’hc
code running at J])]. (lc(OJllj)~ls(’s tllc j“initc clcmcnt  m a t r i x  i n



row slabs, as conlp:i]t:d \\ ’i[l) 1111. usIIal stratcr,  y o f  d e c o m p o s i n g
t h e  m e s h . AIIOthCJ  [opi( i. 11)( ilcJativc  solvcJ,  j]] this c a s e  a

C]uasi Jll j J1 i Jllll  Jll J’csidu:ll Illctllo(i, AJ) e x a m i n a t i o n  of’ the
Compulationa]  kcrnc.], a S]) II]’SL$ Illat]jx (icJIsc vmlor m u l t i p l y ,  i s
g i v e n ,  an(i the issue of s(liii]l{~, for a  single rif,ilt han(i si(ic v s .
m u l t i p l e  right  han(i  si(ics (j)(l:.s]ltly a  t)lock of ]i~,ht h a n d  si(ics)
is cliscusscci. A n o t h e r  qllcslit~]] lc.latcd to tlIc ilcrative solver is
paral]cl JllCthO(i  S 0 1  j}lout)]l(iitiolii]lp,, such a s using a n
i n c o m p l e t e  Cholesky  facl(~]i~:il  I o n  oi a sparse  a p p r o x i m a t e
iJ]vc J-se’.


